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electrically connected to the side surface electrode disposed on the side surface 
of the piezoelectric device.— 

IN THE CLAIMS : 

Please cancel non-elected claims 9-30 without prejudice or disclaimer. 

Please amend the claims as follows. 

1. (Amended) A piezoelectric device for an injector, built into an 
injector and generating driving force of said injector, comprising: 

a plurality of piezoelectric layers generating displacement in proportion 
to a voltage applied to said piezoelectric layers; 

a plurality of internal electrode layers for supplying the applied voltage; 

and 

said piezoelectric layers and said internal electrode layers being 
alternately laminated; 

the composition of said piezoelectric layers being a lead zirco-titanate 
composition, the components of said lead zirco-titanate composition being 
adjusted so that a relation d(0.1 Ec)/d(1.2 Ec)>0.43 is established, where Ec is 
coercive electric field which causes the changing of polarizing direction, 
between an apparent piezoelectric constant d(1.2 Ec) calculated from static 
elongation when an electric field of 1 .2 Ec is applied to said piezoelectric 
device in the same direction as a polarizing direction while a preset load of 
SOON is applied to said piezoelectric device, and an apparent piezoelectric 
constant d(0.1 Ec) calculated from static elongation when an electric field of 
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0.1 Ec is applied to said piezoelectric device in the same direction as the 
polarizing direction. 

2. (Amended) A piezoelectric device for an injector according to 
claim 1 , wherein the components of the lead zirco-titanate composition 
establish a relation d(0.1Ec)/d(1.2Ec) > 0.5 between said piezoelectric constant 
d(1.2Ec) and said piezoelectric constant d(0.1Ec). 

3. (Amended) A piezoelectric device for an injector, built into an 
injector and generating driving force of said injector, comprising: 

a plurality of piezoelectric layers generating displacement in proportion 
to a voltage applied to said piezoelectric layers; 

a plurality of internal electrode layers for supplying the applied voltage; 

and 

said piezoelectric layers and said internal electrode layers being 

alternately laminated; 

the composition of said piezoelectric layers being a lead zirco-titanate 
composition, the components of said lead zirco-titanate composition being 
adjusted so that said piezoelectric device has a change ratio of displacement of 
9% or below when a frequency of the applied voltage is changed from 1 Hz to 
200 Hz under the state where an AC voltage is applied so that an electric field 
intensity of 0 to 1.5 kV/mm is generated by a sine wave while a preset load of 
SOON is applied to said piezoelectric device. 

9 



4 « 

KOBAYASHI et ah Application No. 09/866,677 



4. (Amended) A piezoelectric device for an injector according to 
claim 3, wherein said change ratio of displacement is 7% or below. 

5. (Amended) A piezoelectric device for an injector, built in an 
injector and generating driving force of said injector, comprising: 

a plurality of piezoelectric layers generating displacement in proportion 
to a voltage applied to said piezoelectric layers; 

a plurality of internal electrode layers for supplying the applied voltage; 

and 

said piezoelectric layers and said internal electrode layers being 
alternately laminated; 

the composition of said piezoelectric layers being a lead zirco-titanate 
composition, the components of said lead zirco-titanate composition being 
adjusted so that the displacement increases with the rise of temperature within 
the range of -40°C to 150°C. 

6. (Amended) A piezoelectric device for an injector according to 
claim 5, wherein the components of the lead zirco-titanate composition is 
adjusted so that said change ratio of displacement is 5 to 40% within the range 
of temperature of -40°C to 150°C. 
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7. (Amended) A piezoelectric device for an injector, built in an 
injector and generating driving force of said injector, comprising: 

a plurality of piezoelectric layers generating displacement in proportion 
to a voltage applied to said piezoelectric layers; 

a plurality of internal electrode layers for supplying the applied voltage; 

and 

said piezoelectric layers and said internal electrode layers being 
alternately laminated; 

the composition of said piezoelectric layers being a lead zirco-titanate 
composition, the components of said lead zirco-titanate composition being 
adjusted so that said piezoelectric device has a dielectric loss of 8% or below 
calculated from a P-E hysteresis. 

8. (Amended) A piezoelectric device for an injector according to 
claim 7, wherein the components of said lead zirco-titanate composition being 
adjusted such that said dielectric loss is 7% or below. 

Please add the following new claims. 

—31. (New) A method of using a piezoelectric device to 

generate a driving force of an injector, the piezoelectric device having a 
plurality of piezoelectric layers and a plurality of internal electrode layers, the 
method comprising: 

applying a voltage to the plurality of internal electrode layers; 
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generating displacement in the piezoelectric layers in proportion to the 

applied voltage; and 

establishing a relation d(0.1Ec)/d(1.2Ec) > 0.43, where Ec is coercive 
electric field which causes the changing of polarizing direction, between an 
apparent piezoelectric constant d(1.2Ec) calculated from static elongation when 
an electric field of 1.2 Ec is applied to said piezoelectric device in the same 
direction as a polarizing direction while a preset load of 500 N is applied to 
said piezoelectric device, and an apparent piezoelectric constant d(0.1Ec) 
calculated from static elongation when an electric field of 0.1 Ec is applied to 
said piezoelectric device in the same direction as the polarizing direction. 

32. (New) A method according to claim 31, wherein a relation 
d(0.1Ec)/d(1.2Ec) > 0.5 is established between said piezoelectric constant 
d(1.2Ec) and said piezoelectric constant d(0.1Ec). 

33. (New) A method of using a piezoelectric device to 
generate a driving force of an injector, the piezoelectric device having a 
plurality of piezoelectric layers and a plurality of internal electrode layers, the 
method comprising: 

applying a voltage to the plurality of internal electrode layers; 
generating displacement in the piezoelectric layers in proportion to the 
applied voltage; and 



12 



KOBAYASHI et ah Application No. 09/866,677 

wherein said piezoelectric device has a change ratio of displacement of 
9% or below when a frequency of the applied voltage is changed from 1 Hz to 
200 Hz under the state where an AC voltage is applied so that an electric field 
intensity of 0 to 1.5 kV/mm is generated by a sine wave while a preset load of 
500 N is applied to said piezoelectric device. 

34. (New) A method according to claim 33, wherein said 
change ratio of displacement is 7% or below. 

35. (New) A method of using a piezoelectric device to 
generate a driving force of an injector, the piezoelectric device having a 
plurality of piezoelectric layers and a plurality of internal electrode layers, the 
method comprising: 

applying a voltage to the plurality of internal electrode layers; and 
generating displacement in the piezoelectric layers in proportion to the 
applied voltage; 

wherein the displacement increases with the rise of temperature within 
the range of -40°C to 150°C. 



36. (New) A method according to claim 35, wherein said 

change ratio of displacement is 5 to 40% within the range of temperature of 
-40°C to 150°C. 
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37. (New) A method of using a piezoelectric device to 
generate a driving force of an injector, the piezoelectric device having a 
plurality of piezoelectric layers and a plurality of internal electrode layers, the 
method comprising: 

applying a voltage to the plurality of internal electrode layers; and 
generating displacement in the piezoelectric layers in proportion to the 
applied voltage; 

wherein said piezoelectric device has a dielectric loss of 8% or below 
calculated from a P-E hysteresis. 

38. (New) A method according to claim 37, wherein the 
dielectric loss is 7% or below. 

REMARKS 

Reconsideration and allowance of this application are respectfully 
requested. Currently, claims 1-8 and 31-38 are pending in this application. 

Attached hereto is a marked-up version of the changes made to the 
specification and claims by the current Amendment. The attached is captioned 
" Version With Markings to Show Changes Made ." 
Rejection Under 35 U.S.C. §103 : 

Claims 1-8 were rejected under 35U.S.C.§103as allegedly being 
unpatentable over Igashira et al (U.S. '074, hereinafter "Igashira"). Applicant 
respectfully traverses this rejection. 
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